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Abstract; With the rapid development of internet technology and the explosive growth of data, the storage system
tightly coupled hardware and software design is limiting the development of storage technology severely, and unable
to meet the rapidly changing needs in the mobile internet and big data era increasingly. Software defined storage as
a new storage system architecture is more suitable for the development of the next-generation data centers. The SDS

research status was described, started from the definition of SDS, and then SDS reference architecture combined

with the SDS system requirements was proposed, finally the evolution of ideas were put forward.

Key words: software defined storage, software defined data center, storage virtualization, architecture design

1 5lF

TEAEAHL S, th T 7700 R 40 B SORE 1 S A o 8 B4
NG — 20 BRI 38, AN R T 7 1] ) 7 05 5 0 e
FERRMFALAER, ZHAREHERE R — &
R GE, RSCH R E R E BRI A R R =
TG 0T A 43 R AN T30 S 0 08 A i 0 e ) AR
& IFH AT A BREE B4R, Ok i AL R
KB A7 B 5 2 TR S (R A7 A R 2 Tl LR S )
A B A9 — 8, th TR R AN A7 B A
T RS — | AT 3 B 76 T A7 B R L R A T

Mo HaRER,

Wi 5 56 O R B DR e Je | R o P Y R
e e VLR B T B 0 48 X 2 A% 58 1 A7 i &
0 MR BOE LU B Al IT RETE R R 4t
—EWE WG K AT ATHAL GAF0E R G 54
G TR R B ORI, R E UG (software defined
storage , SDS) i 12 fi 4

SDS M & f - i VMware 76 2012 4F- ) VMworld |-
$eil, M VMware FFiE SCHUE o0 TORA B2 (3F
BTEAE 2 AN A ) T — T, B W AN AT R
B, BJ5 EMC 2 A 76 4 4FH) EMCworld %A K2 b % A

39



m HREFE

T SDS #il, B1E Tl A X EMC 3% — 5w LUK SDS ik
18, SDS e Wk A7 Il 5 9 BF B A
2 BMHEEXNFHIEX

SDS 585 LM% (software defined network , SDN)
DL R 8 SCBUHE Tl (software defined data center,
SDDC ) iy & 55 AL, {5 iy 3 SDS 1 % JEé if [ % 4, H
Hil 5% SDS F AL g — 1 E o

IDC i i X SDS i3 A T fif FBF5E , 4 SDS & X
07T < SDS A HH L B 5 HA R0 B 4% R B TR
S AL, LUIR 55 918 AR 26 R T 5 2 10D 4 (fm
At FEAE QoS SLA %5 ) H gl ALl HT A it 5K

DMTF (desktop management task force ) I 1k A SDS /&
R R TS 2 o A7 i B 1 4 4R A 6 TR B )
B Bl 0 A7 A R B R U TE — A R
SCHY A i 3R 52 T LA S A R0 2 B, DLAE & Al /9 1
K

BIRWIRE & SCH R B AT 1% ,SDS 1 4l s
—MEBRGE, RGN ERT RGP A 0
R T A HOPRSE I, IAE A 2R 0 v il S R B R
72 B A b A B S A S, T DR BRI T
T 1) BT ) LR R AULAE 6 O R R R AT A B

Beft & A B BAT LU RHAE

(1) H Mg

A SCHR I A ] 4 7 4 O (APL) , #E 17 7 6% 19 I
] LU R R Y % P T A A B TR R A
T8, BRI MR B 7E A 3 = 77 6 50 52 (o
Amazon S3 FIH M = 3T & OpenStack) L2+ 705 1L
(Al 1 1T SR 8E R RSB, — 766 ) 1, W 35 EMC
I3 ) B A NetApp, IE 7% i 48 1 35 F APL A9 BL &, 2 F
IR 55 5 AR 5 R 3t 7 R 097 R 8 Y A T
95 1L, A A0 A A

(2) F7f i 001

FEAf AL AT DL RS R A R B — N I A
it , T A% 50 47 2R G0 A 1 o AR 1 T A R A
PR A A5 LSS 2 R T A 0 401 T DL S B B
SR Iy e T B e et A7 R ST R I 2 B A
BT P,

(3) FE BN

SDS AT DA SR 44 - B O Bdi e 0, S R gk 0

40

(NFS . CIFS %) B § 10 (iSCSILFC %5 ) A 4 4% 10 (S3,
SWIFT 4 ) Lk Ko n] DURE R & 4 7t HDFS #: 0, 5 19
SO0 4 1 AT LAy A A A 4 R L TR AT £
5

(4) SHFERE T A I Do B ARG — 7 3

SDS ) — A 38 T X 57 40 72 0 18 4 B9 B0 A Tl 2
()77 2 48 (U0 NAS SAN X G 476655 ) LA R AR Tl T
()47 Bt 25 T DL S S DR 1 e A — A B 3R 20 R
PR T 35 00 F7 08 T IR, 0 ST 4 JR) 1 L R

& TR,
3 HHEXFHHFRIAR

CHETRME G S AT X HHEETHEMN
oA A7 1 T S 70 00 S A TR X AU A AT L
Wh, FEZH . BWEMEE . "IDC BF5E F AR
Nadkarni A 76— 7 W] i 42 3], 1 392 F ) B AU $of
SE SCTFA 1Y TF S, o1 T 04 492 90 4 A ff 5 5 2 TR) ) S AL o)
WS KA BIFARRIE LI R WA ke i
(K BF 58 A T A B B
31 WRNMHGELTR

1 X 1 G2 A7 it 75 b 1 B0 BT E B, SDS A2 & L 1K
Z SR A B 4 T R R — AR ) A A AT R
HEAE T HESD SDS M & e & 2R EEMMEA, HH
i, E RS X SDS bR TAE R A4 E AR,
PR B ST HLF X SDS 19 AL T 0 38 76 BF S0 7 o, AT
BEFERDLANT .

+ IDC £ 2013 4F 4 7 Xf 4b 1E 50 K 75 3CRS “IDC’s
Worldwide Software-Based (Software-Defined )Storage
Taxonomy”, e Xt SDS ¢ A7 Bk R4 T
SDS 934 75 v LA B 7 38 JH B8 b R Bf Ay
— AR RAETEAE T B R TR

+ DMTF 7£ 2013 4F 5 A Wor 17— 43 H SDDC
Incubator,SDS 1 A i —43 | B AT IEAEMTE

« OpenStorage JF i # X 7E 2013 4F 10 J 2 T
“OpenStorage Summit 2013” K& I, A 414 4l —
IS SDS i S (H R BA SR AR

32 EW=R

B2 AW SE I IR SDS FEAR IF T2 W50, Bl 2
v 0F SDS AR SR R A R 7 A TR O AT
TR B H T A5 A SDS (BN [ L SDS ) &



BERSE 2014 £5 18

SR BOHA FTARRE , BT, SDS # 47 R AP 2
Al LI AR 32K,

(DGRBS T/ (0 EMC 2 /) A 5K Al
NetApp)

+ EMC 7~ w1 9 SDS 3 1 17-ff K #9046 F 5 4 g 3L e 31
TR AR (TR R 3 T 30 Bk X 2 ) MRk i
UL TR T IR | DT B ) 3 9 S R A
fiff PR ARL 3 98 B R 1 61 B 0 IR 55
17085 K AL 5 DU 22 B8 2 R 30 4 2 s 77 45
B LURE AT DUFE B o 4 i AT 20 Mt 7 77 A A
TRl 28 g 7 ) R B EMC 8 ] B 31 58 SUAF Bl 2
¢ HA PR B AR VB B AR IR AR R B A
AR B4 10 SR TR A B 2 AT SE PRt i B A
R IR %5

o AR HE AR MOl 55 5K 8 77 4 (service-driven storage ) ffi

JE B ABE5E SDS, B AR GEARH k. 55 Y A b 2R
(FZARYERE ol 52 S Bl /9 — Bt Jr i ), K A
O R W T i 2 4 o R RCAE - T 0k gl 5
WA P AR E fAE . 5 EMC 2 vl AR 2 Ho
Bt B R G0 3 APl A B
- T G P T e 4 R 0 0 e A R — A
BT M 55 06 35 5K 8 — 2 S AR 4 A
R AT A B

« NetApp 1) SDS F % il if H & B #: /F & & Data
ONTAP X Jit 2 () 5 W fE Gl e AT 48— L, O S5
A% 5% 5 9 SR W TG B D R AR AL T 4 A AT, S B
R & SCRTARG A S, BT A 0 5 4 774
%5 NetApp % % #% A . HHi,NetApp # ONTAP
77 i SRR PN SO 10, X X A A SR
B s AR BRI SRR Ry, R NetApp IME MY
TEts

(2) B UL i e 2T 7 (10 VMware )

1 K AL 3 VR R A9 T Sk % K, VMware 7£ SDS 4
KT i B 2 OGS A A B ] Sy i AULLBE T DA
g v i S W T S BAE A D ) gl Ak, % S ) 77 At
TR BT R R S — B SR {7 A 4R A R
U IARLAR 2 25 5 Pk A A AT T SR IRRE 7 o, X
TSR W 10 1 B S K PR R TR A Bt R (D
e RTT 85 I 2 MK . 0 IR 5 (At o e AN 2 o) 1
Ay M AL TR 55 7 B b A2 OF e Hg ADUAIL 3 47 9 T A

T ST G 2 A B 75 35K 2 M g5 Y 23 T Al L A E A
R

(3) 9B B 7 At 2 2 ) (S )

Tt D G AL TE AT B2 e A B 2 T R B AT A 4
% JR B ik R oK i 45 BB PR T X O VR 2 0 B Y
TERERRAE A AR T S S50 LB BL 2 . S8 /9 SDS
FHEAET OpenStack 1 A7 4111 Cinder, ¥ SDS 4244 1%
HTHINBEREDZ ERZRAAMERZ, K %o
J2 X7 4R A4 A B4 1 S BR AR e T R e A
R T R et M A S A BRI RE 1077 1k 2 At
SRR R AR B,

4 ERMEXFHEE R

41 REEX

(1) S BT i JiE FiT 69l Ao 7 345

fRGUAEAl 2 G0 9 U5 00 S, 7 8 R R T
A AL A7 0 AR GE BT oh 2R B IR R B O EL R X
FHREAT T Ml A Bl SR A 2, AR 0T D A 2 A 3 AT o 4
Bl TN 176 2R G0 A0 AU AL 1 25 8% 0 2 J2 R P/ )
BB BRI S RCRR 4 A AR S S B LA
PR EAL LA 55 Ok SAL L B DA il 7 A D AL R g
W

(2) ARG 2 A 3h T 5 AR A

KGR B0 0077 5 28 6 00 0 AT B 0L 40
BB ILTT A UL T34, 2 00 Bt % 48 BURE AT i 0 8
R R 500 35 R AT R, L R AT 1 A Y
7, 000 B A s VR A s B AE T B e KT B 5 TR 3
RYLsfrae.

T 2 G0 DL 4% BEAT A O AOCHEHE (AP R i
BRI VERERE PR ) ll 55 b d i 0 O 77 B VIR OF
1 BRAF B0 1Y 1/0 25 TR RE B2 4 5 8 0F B T 47 2 T IR
%5 B 1 2 J2 K A 3 B i 5 R B e

(3) FFBA LA TE LA e AW

TEAT (0 8 1 56 P ok R e, 2 368 3 0 R A D
oK, BESRA A TR AR A M 95 ) 7 SR s 0 A7 A
B, TR R rp R 55 BRI B 55 A
G

(4) B Hcda o B 17 6 BT IR 5 — i 2

KI5 20 06 0 M R B B AR AR AR R
TR BB OR K, A il R — i — A

41



m WS F%

DUAR B — B v 1) 58 100 5 2 A BT > A i 2 o
L FH 2] EB ik ZB G 7 it AR ME AE — AN B 0
J8 o KA A7 0 5 2 B A v BT A K
TR A APBA AR A IR 55 M A SURAS 3 O S5 85
Vi &0 ARSI
42 BEZEMEIT

KT UL EF R S5 5 A8 SCIE 6 I R AE B
I TEBTH R 8 SR R ot 75 B T % IR R 1
) R R | 2T 17 0 T R WG 2 R A RO T g ) 1R 45 L
RAEGEGEUR R S5 R S Rk UM S 5 4
miE 1R,

Vil O 2
HEPEN pie ]
(B | | el 3t%4E0  HDFS#EO
[ o | [ wme | ||| ccteER | seEn
i€ A2

[ gewermm | [ mowemem | [ vl | | iEss |
| & | | vomes | | 2260 | | E4NE |
IEGEIIETEEE TR

| tripismez [SMIS| | COMIgR | | B=gith |

B B AP S 5 2

Bt XA HAG M UT 4 R Pikd
JZ BRI AR AR )R DL R A R IR B — R
P A A O, R b AR

()Pl 1z

I AL A B R e R R L R R AR
AR TP BT LRSI 3% R0 B O T
g b 10003 i B IS B i Oy 2, DA A0 R AR A
(R B ge 1 1, ek R4 0 SO/ 4% T OHDEFS 3% 1 DGR B
&%,

()l 7E XA B2

MR E ARG T+ EE— R
P00 2 A A T IR AT il A R — A B RS T AE AT A
(R PERE | AT S S5 4R A 1T A SR SR TR B, O AN T 9 B ]

42

PEPE A I8 77 90 UR (] I Ot 2 3 A s SCRT A 9 B
B B THE G A B B A UM O S RE B E R B
T Lk e P 4 T 4 45

(3) 77 i Fic 2

FEAf I I )2 3 2000 i 2 B ) 4 1 SE BRI R 5 4
TEff B Z i), EVR, AT LAGE A 4 5K 000 26 47 it Tl
2% (Storage Networking Industry Association,SNIA ) & S ff)
SMI-S By SO CDMI 55 3 47 fif 1 4 (A U 1], R 5 4 27 Al
A 2 I ) 530 P b A A N i — D e I
ARG B R SR S =0 R AR, Bl LA
[F) 52 11, 7 1 48 OO G o0 R RE R IR RE S BT 0 o 1

(4) 77 BB

A58 R e i 7l R A 2R A R RE A
SAN 77 i . Wi FEHE R NAS 776 LA B 2 — 3 45 4 1 %
ZATHH 3 L A7 A 5 3 AT A SCA B 3 D o £ 2L
Ry, TR B E AR R AT 5 — A AN —
FE 38 5 Vi [ e 10 o RO BCH 11, O 0 Y L 4R 4 7
il e 55

5 HHEXFHEERLR

SDS WS BIFAE— B0 , TE AT 3B,

B Bt — . 47 0 9 R M A A A7 0 B B R AR B
A

LB B B 45 A R &R S0t R A R oK, 2 B A7
it 0 Tl AR T 9 R K O ) W R AT A A R
) B B B, X i Ml PR 0 A A R e R R T S
MEAT 2 G, A7 i AR LA T B K e R E A I B
ZAT T 5 A6 DAS BEUR (SSD IR A b4 — 1
At 58 R DA T IO PR P 5 ()3 5 SCAR G AP
i A A7 A B 2 S L FH R 5 45 07 ) 7 R

A8 9 TR 4 TR A SO T R KA B S B
) 7 A T B B e A O ook AT DL o A RS o A i
i, 3 5 7R VR RE AT S S O TR U A7 i R A AL 8T
AT DL A 50 s 2 7 P R 8 3 A R A 5 0K

BB AR T e Ak Al SEBLARORE (AR A R AR
BRI A,

B B EAE G — W AR IR bR O 1 A B
B2 W GE A7 At ) D RE AR A (A PR BB OGO G DA B
A ) BB U A7 R SIS IR T TR
H B I FEGR B, LA SE AR B 5 o 5 7 0 B A 1 M 6 ; [



BERSE 2014 £5 18

IR, 756 S0 B 2 A A SCH 56 = ﬁ@ﬁ#ﬂ@%é‘%%/\ BEL

JHP IR A € SO %, 5 2 0977 A% 2 e 80T i i Bt i SO
Ji L
B B = Tl AR PR, 42 T R SCI7 B 5 1

TE 38 JHBE R B JERE L 7768 S BE oS¢ & BFAL  SCPF B
IR G774 5 4 45 1238 HT A9 CPU A7 B 4 9 3 4% 1 4%
o B RIE I B SCREB6 S0 R 1Y AN 197 52 3 AR
{6 308 P B 11 T R 2 7 D s i, 22 3 D ) B
P B AT A 7= i R 3R 1L B R SR 4

6 HLRiE

2011 4F 8 A 5 0 Y2 25 A9 € 43 A Andreessen M 7£ 1€
R HM ERRT B A AR E A AR
SCEBLTF T B FE 0 S SDN S5 B A S b s i
FH BB IR KBS T T — AR O Y ik
Al X SDS R B K FE T AR 0o SR, SDS HYE A5 R
W b A B BFF 5 DL S ™ i ) B R i AR AR AR B B B FE
ARG T A B R gR, X SDS 1 K JRe i w # A 1
W, SDS ) & ATy SR 75 2 — € B9 I (W], {HL B 5 7 3l LI 1)
AR B AR R i, A O T — FUHCHE 0 1 G B B
T——H 58 SCEE S B0 R 3 80, 0 25 S 1o A
P RRUEAL AT SEI A )

1 Nadkarni A, DuBois L, Sheppard E. IDC’s worldwide software-
based (software-defined) storage taxonomy. hitp://www.idc.com/
getdoc.jsp containerld=240500, 2013

2 Baltazar H. Software-defined storage will sound the death knell for
traditional storage provisioning. http://www.netapp.com/us/system/
pdf-reader.aspx  pdfuri  =tem:10-115115-16&m  =wp-software-
defined-storage-forrester.pdf, 2013

3 Fichera R, Washburn D. The software-defined data center is the
future of infrastructure architecture. http://www.forrester.com/
The + SoftwareDefined + Data + Center + Is + The + Future + Of +
Infrastructure+Architecture/fulltext/-/E-RES81941, 2012

4 IDC brings clarity to software-based/software-defined storage
markets. http://www.idc.com/getdoc.jsp?containerld=prUS24068713,
2012

5 Lecat J. Is “software-defined” just a new way to whitewash old

products http//www.scality.con/is-software-defined-just-a-new-way-

to-whitewash-old-products/, 2012

6 Forrsights hardware survey Q3 2012. http://www.forrester.com/

Forrsights+Hardware+Survey+Q3+2012/-/E-SUS1631, 2012

7 Fichera R, Kindness A, Bartoletti D, et al. Optimize IT
infrastructure around key workloads. http://www.forrester.com/
Optimize +IT +Infrastructure +Around +Key +Workloads/fulltext/-/
E-RES61565, 2012

8 Schreck G, Cullen A, Cahill M. Planning for Cloud 2.0. http://
www.forrester.com/Planning+For+Cloud+20/fulltext/-/E-RES59855,
2011

9 Andrews C, Ross C F, Grannan M. Self-provisioning changes traditional
sourcing practices. http: //www. forrester.com/SelfProvisioning +
Changes+ Traditional +Sourcing +Practices/fulltext/-/E-RES580847
docid=58084&src=RSS_2&cm_mmc=Forrester-_-RSS-_- Document
-_-12,2011

10 Bt SUB— A8 .L——VMworld 2012 K2:I5E. hitpwvww.
zcom.com/article/83373/, 2012

11 VMware #fE #f VMware VSAN X {1 5 A7 il #E 47 T 97 %
http://www.dInet.com/storage/solution/233736.html, 2013

12 EMC % i 4 B 8% fF & X A7 i °F & ViPR. http://storage.
chinabyte.com/146/12608146.shtml,2013

13 BRAS. KRB 5 T s R SR 24l il A,
2012(6)

14 Andreessen M. Why software is eating the world. http://online.wsj.
com/news/articles/SB100014240531119034809045765122509156
29460, 2011

[fE& ]

VR IE 55, b [ A B A R A R B
W e R o LA, EZEMNBFH AR L
A VA 2 A R AR

BE, L, P LS B AT BR 2 W)L AT S B
S, ETN R AT TR T A,

5 2 A7 fiff 7

BE. B, P EAE B AT R &) L3 B 5 e s g AR
AR AT BRI 0 s s gL wit
LA H P £ S B4R

BRE N PERAE B A R A R T B g T AR
U ST N 2 [ 2 K A% By il A5 B AR WE 5T 88 3l 55 ) £ B
B BT R RROR Bl 55 B A AR

(HcA% B 9 :2013-12-26)

43



